Abstract. Aposematic prey tend to live gregariously.
Abstract. Aposematic prey tend to live gregariously. A recent study using artificial prey has shown that a gregarious life style can be advantageous by generating faster avoidance learning in predators (Gagliardo & Guilford 1993, Proc. R. Soc. Lond. Ser. B, 286, 149-150) . However, a predator may react differently to artificial and live prey. This study investigates whether chicks, Gallus gallus domesticus, react differently towards aggregations and solitary individuals of the seed bug Spilostethus pandurus (Heteroptera: Lygaeidae). There was no significant difference in the speed of avoidance learning between chicks presented with grouped prey and chicks presented with solitary prey. The aggregated prey did, however, generate greater unconditioned aversion than prey presented singly. This indicates that a possible advantage of grouping in aposematic prey is a more effective aposematic signal. The greater unconditioned aversion is comparable to the generally greater initial reluctance of predators to attack aposematic than cryptic prey.
The Association for the Study of Animal Behaviour
Gregariousness is more common in aposematic than in palatable and cryptic species (Fisher 1958; Turner 1975; Järvi et al. 1981a) . Phylogenetic analyses also show that the presence of aposematism makes gregariousness more likely to evolve in lepidopteran larvae (Sillén-Tullberg 1988 , 1993 Tullberg & Hunter 1996) .
There are several ways that gregariousness could be beneficial to aposematic prey by reducing predation. When predators learn by experience not to attack unprofitable prey, possible prey would benefit by gathering together in as few predator home ranges as possible and hence reducing the risk of encountering inexperienced predators (Leimar et al. 1986 ). Moreover, for prey that are small in relation to their potential predators, unprofitability can act as a predator satiation mechanism in the sense that it limits the number of prey taken. Such limitation on the number of prey that are attacked creates a dilution effect which makes it advantageous for prey to stay in large groups (Sillén-Tullberg & Leimar 1988) . Furthermore, gregariousness could enhance the effectiveness of, for instance, chemical defence (Cott 1940; Tostowaryk 1972; Treisman 1975; Aldrich & Blum 1978; Howard et al. 1983) .
One commonly given reason for prey forming aggregations is that they are more deterrent and make predators less likely to attack (Cott 1940; Edmunds 1974) , but this signal effect has not yet been experimentally verified (Sillén-Tullberg 1990 , 1992 Cooper 1992) . That chicks learn faster, and more strongly, to avoid aggregated than solitary artificial prey was shown by Gagliardo & Guilford (1993) . However, their results suggest that the mechanism that enhances the avoidance learning process is not the aggregation per se but that birds are able to see the stimulus as, or immediately after, the noxious taste is perceived. Also, it is possible that the use of artificial prey (chick crumbs, which are usually eaten whole) instead of live prey could have influenced the outcome of this experiment. For example, the suggested mechanism may work as well for solitary live prey able to survive predator attacks (Gagliardo & Guilford 1993) , and may not be improved by aggregation.
For the above reasons, we decided to use live aposematic prey to determine whether aggregating makes the aposematic signal more effective. We compared unconditioned aversion and avoidance learning with solitary and aggregated prey.
